Background: Chinese giant salamander (CGS) is the largest extant amphibian species 2 in the world. Owing to its evolutionary position and four peculiar phenomenon of life 3 (longevity, starvation tolerance, regenerative ability, and hatch without sunshine), it is 4 an invaluable model species for research. However, lack of genomic resources leads 5 to fewer study progresses in these field, due to its huge genome of ~50 GB extremely 6 difficult to be assembled. 7
Total RNA (~10 μg) was extracted from each sample using the Trizol Reagent 20 (Invitrogen). The cDNA library was contracted using TruSeq®RNA sample prep kit 21 (Illumina) according to its manufacturer's protocol. After quality control of the cDNA 22   1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63  64  65 libraries, pair-end sequencing was carried out via Illumina HiSeq™ 2000 at the 1 Beijing Genomics Institute in Shenzhen. To ensure the accuracy of de novo assembly, 2 raw reads were filtered by removal of adaptor and low quality sequences. After the 3 preprocessing of reads, up to 156 GB of clean data were obtained in total, at least 6.4 4 GB of data in each sample with Q20 bases more than 96 % (Table 1) .
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Huge RNA-seq data assembly and evaluation 6 To obtain an integrated transcript set, we first put together all clean data and 7 performed a combined assembly strategy by a publicly available program Trinity 8 (V2.0.6; http://trinityrnaseq.sourceforge.net/) with the following parameters: 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63  64  65 6 sequences reaches to this criterion: larger than 40 % or 90 bp in length of one 1 sequence, and the shorter one will be removed. 4) Removal of short sequences. The 2 sequence with less than 250 bp in length will be discarded. Finally, a total of 93,366 3 transcripts with a mean length of 1,326 bp were obtained ( To evaluate our filtering pipeline, we compared the total mapping rate and 8 unique mapping rate of transcripts before and after filter, respectively. After filter, the 9 total mapping rate was a slight decrease (less than 2.6% in average) in comparison to 10 before filter (Fig. 1B) , and it suggested that we retained a higher completeness rate.
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On other hand, among the total mapped reads, the multiple mapped reads is less than 2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63  64  65 1 by the Blast2GO software (v2.5.0) based on Nr annotation.
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Identification of coding gene set 3
To identify high-quality coding proteins, we developed the following pipeline to 4 perform ( Fig. 2A ). Firstly, we predicted the CDS (coding sequences) of at least 60 bp 5 using the following three methods. 1) We predicted the CDS using transdecoder 6 (https://transdecoder.github.io/ version 2.0.1). 2) All transcripts were searched in 7 protein databases using blastx (E-value < 10 -5 ) in the following order: an E-value of 1E-7. After alignment, fragmental alignments for each gene pair were 10 conjoined using Solar [11] . Thirdly, gene families were constructed. We used average 11 distance for the hierarchical clustering algorithm, requiring the minimum edge weight 12 (H-score) of 10 and the minimum edge density (total number of edges/theoretical 13 number of edges) of larger than 1/3. The result of family classification showed that 14 CGS obtained slight less gene families than two flogs (Table 4 ). Finally, we identified 15 6,634 single copy genes among three amphibian species mentioned above to evaluate 16 the completeness of single CDS. The results showed that the percentage of CGS's 17 CDS with at least 90 % homologous regions in Western clawed frog's ortholog (more 18 than 82 %) was higher than Tibetan frog-vs-Western clawed frog (74%; Fig. 2C ) and
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CGS-vs-Tibetan frog (73%; Fig. 2C ). Moreover, the CDS length of CGS was closer to 20 Western clawed frog than Tibetan frog, and they had longer CDS than Tibetan frog 21 ( Fig. 2D ). Considering differences among species, this data showed that we have 22   1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63  64  65 obtained a higher proportion of completeness CDS in this gene set. 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63  64 Table 1 . Summary statistics of sequencing data and Q20 percentage. 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63  64  65  fingertip  63,582  21,626  spinal cord  64,808  22,423   heart  62,127  21,734  spleen  64,258  21,699   kidney  66,223  22,792  stomach  58,688  21,601   liver  59,755  21,622  tail fat  63, rate before and after transcripts filter. Compared to total mapping ratio, the unique 5 mapping rate was less than 2%, except sample 'stomach'. Moreover, the total 6 mapping rate was a slight decrease in comparison to the result before filter. 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63 
